SYNOPSIS Pseudomonas putrefaciens, a strongly H2S-producing pseudomonad, was isolated from 10 human infections over a two-year period. In one patient the organism was repeatedly isolated from a phlegmone developing in the depth of a varicose leg ulcer. This is the first report on the occurrence of Ps. putrefaciens in humans outside the USA and the first to provide the detailed account of a clinical observation where the opportunistic pathogenic role of this unfamiliar organism has been sufficiently documented.
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Data are presented on the bacteriological properties and on the antibiotic sensitivity of Ps.
putrefaciens.
Although Pseudomonas aeruginosa is by far the most common pathogenic species of the genus Pseudomonas, several other species have recently attracted the attention of the clinical bacteriologist. Recognition of these species has long been hampered by the lack of a clear classification system for nonfermentative Gram-negative bacteria and by the considerable confusion in their nomenclature. Improvements in bacteriological methods and the increased incidence of opportunistic and nosocomial infections have stimulated interest in Pseudomonas species other than Ps. aeruginosa. Simple criteria for characterization of unusual Pseudomonas species have been presented in a series of well-documented papers (Gilardi, 1971 (Gilardi, , 1972 Von Graevenitz, 1973) .
Although easy to recognize because of its abundant hydrogen sulphide production, Ps. putrefaciens is one of the least well-known pseudomonads in medical bacteriology, and we have seen no mention of the isolation of this species in the European literature.
The first human isolates of a nonfermenting, H2S-producing Gram-negative rod with polar flagellation were described by King in 1964 mens. It was recognized by Hugh (1970) that the 'lb' bacterium, isolated by the previous observers, was identical with Ps. putrefaciens. This bacterium, first isolated from butter, was originally described under the epithet of Achromobacter putrefaciens (Derby and Hammer, 1931) and later transferred to the genus Pseudomonas (Long and Hammer, 1941 ). Similar bacteria were described by other investigators under different names-Pseudomonas rubescens (Pivnick, 1955) and Flavobacterium group 4 (Pedersen et al, 1970) . These epithets are now believed to be synonymous with Ps. putrefaciens.
More recently, a subdivision of the species into two biotypes on the basis of some growth and metabolic properties has been proposed (Levin, 1972) and independently supported (Riley et al, 1972) .
This report presents data on the isolation and the clinical significance of this unusual pseudomonad in a large clinical laboratory. The history of the single patient, in whom the pathogenicity of this bacterium could be unequivocally demonstrated, is given in greater detail.
Material and Methods
The strains were recovered from clinical specimens submitted to the laboratory for routine bacteriological examination. All strains were isolated on MacConkey agar and attracted attention by the combination of blackening on Kligler iron agar and a positive oxidase reaction. Final identification was based on routine biochemical tests (Edwards and 993 IEwing, 1972). Sensitivity testing was done using the Bauer-Kirby single disk method (Bauer et al, 1966 On the basis of their salt tolerance, assessed by growth in Trypticase soy broth containing 6% NaCl, and their growth on Salmonella-Shigella agar, our 10 isolates could be equally distributed between the two groups postulated by Levin (1972 Ps. putrefaciens is a saprophyte with a wide distribution in nature. It has been isolated from butter, milk, fish, eggs, stream and lake water, sewage, natural gas, and petroleum brines and has been reported as a spoilage organism in butter and fish (Long and Hammer, 1941; Hugh, 1970) .
Among the 22 isolates, collected at the Center for Disease Control, Atlanta, Georgia and listed by King (1964) , several came from human sourcesstored blood, spinal fluid, urine, faeces, wounds, sputum, and ear discharge. Among the 13 strains, described by von Graevenitz and Simon (1970) , five were from patients with chronic otitis, four originated from chronic leg ulcers, three from sputum, and one from urine. Two of the strains described by Pedersen and associates (1970) were recovered from the faeces of premature infants and one from a foot wound. Although 12 clinical isolates were mentioned by Gilardi, only two strains were documented: one was associated with otitis media and a second was recovered from the wound of an infected open fracture of the tibia.
From all the published isolations, only one strain, repeatedly isolated from a chronic otitis media, was said to be aetiologically linked to the disease state in which it was cultivated (von Graevenitz and Simon, 1970) .
In all the literature reports and in the majority of our own observations, the clinical information is so poor that no general conclusion can be drawn on the clinical significance of Ps. putrefaciens. In most cases it can be judged that the organism was a contaminant or, at most a saprophyte, thriving as a secondary invader on previously damaged tissues.
The present report contains the first known documented case of an infectious process where the aetiologic significance of Ps. putrefaciens could be clearly demonstrated by its presence, over a long period of time, in a deep phlegmone, underlying a varicose ulcer of the leg.
Although widely distributed in nature, Ps. aeruginosa is best known as a highly resistant, hospital-acquired, opportunistic pathogen responsible for life-threatening infectionslin predisposed patients after major surgery, extensive burns, and steroid and antibiotic treatment. The disease spectrum associated with Ps. pittrefaciens is clearly different. Recorded infections were generally benign and commonly limited to the superficial mucosae, the damaged skin, and the bladder urine. Most of our cases seem to have acquired their infection in the community, a point that had already been stressed by von Graevenitz and Simon (1970) . Antibiotic resistance was not considered a problem and most of our strains, as were those of other observers (Pedersen et al, 1970; Graevenitz, 1973) , were highly susceptible to common antibiotics, even to erythromycin, which in general is not active against Gram-negative bacilli.
Varicose leg ulcers are frequently infected with Ps. aeruginosa even outside the hospital (Verburgvan der Zwan and Siem, 1973) . There is evidence from our observation and from the experience of others (von Graevenitz and Simon, 1970) that Ps. putrefaciens shares the same affinity for necrotic tissue with poor circulation. The psychrophilic nature (von Graevenitz, 1973) of the latter organism makes it particularly well adapted to multiply in the colder, devitalized tissues of a varicose ulcer on the lower extremities. In our patient, the lack of personal hygiene and the intimate contact with pet animals may in turn have contributed to the contamination of the leg ulcer with soil saprophytes.
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